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MECHANS-INDICATIG DECECTORS EROVS DEPEVDABLE 
Il SAPLING AIR Di ACCERAGIUR “UTESL/ 


By Re De Currieg/ 


The precticability and denendobilit: of two permissible metnane-indicate 
in; detectors recently develooed were oroved conclusively by extensive tests 
in the return airways of all mines ovwsrating in the anthracite region in most 
of which sam:les aid readin,;s were takeiu with one or the other of the two in 
dicating detectors. ‘These uetectors sroved devendable and accurate witnin 
practical limits, and their general use shovwld be encouraged as an aid to bet~ 


ter ventilation, more accurate control of air currenis, and greater safety in 
MLieSe 


DESCRIP VIO OF DEVECTORS 


The U.C.C. and MSeAe detectors apnroved by tne Bureu of Mines as pere 
Missiole uader Scuedule &3 were used in tnis studye 


A complete descristion of the UeC.C. devector was viuvlisned in Bureau of 
Mines Bulletin S31, followi.g a series of tests to determine the practicavili~ 
ty of the various detectors apszroved at tna time. The MheS.A. detector was 
developed aud improved after the publicatio:.. of this bulletin and is therefore 
nov mentioned in the descriytion of tne fow vermissible inetuane detectors 
approved before 1970. 


The UeCeCe a:.G WeSeAe GEeteCctors neve tne following featvres in common: 
they are operaved electrically aud use the Waea.t st one=brid;se orinciple 
(aodified) based on the combustion of metuane in contact with an electrically 
neated o.latvinum filament; they have iudicavin: meters which give readings in 
direct percentaze of methane; and they are ~ortavle, are connected with ner= 
missible electric ca lamps, and are yermissiole for use in gassy mines. 


Fizare 1 snows the details of the UeC.Ce detector and rermissible elec- 
tric cay lame. This detector cousists of four parts connected by flexible 
electric conductors: Detecvor heid A; iaeter and bridge compar tment B; lead~ 
acia storave battery 0; aud capalam atvvacument D- 
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l/ The Bureau of Mines a welcome revrinting of this paper, provided the fol- 

lowing footnote aciciowledsment is used: "Reprinted from U. S. Bureau of 
Mines Information Circular 6274." ? 

2/ District e:.cineer, U. S. Bureau of Mines Safety Station, Wilkes-Barre, Pa. 
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Figure 2 shows the MeSeA. Getector, which cousists of three parts cai 
nected oy Tlexible electric conductors: Alkaline storage battery, permissi- 
ble electric can lamp, and aluminum box containing filaments, rheostats, and 
meter. | 


Tne electric circuits of these detectors are shown diagrammatically in 
figure 3. a 


The fundamental principle on which the detectors overate - change in 
electrical resistance with change in temoerature of a platinum filament — 
has been known for years; a methane detector ozsed on this principle was 
invented by Ge Leon about 19022 but the device never was perfected to the 
practical stcge. A similar device was described in 1914 by Ge Je Ralph3/as 
an improvement of his earlier device2/ but it oroved a failure in detecting 
firedamp. No commercial adaptation of the princinle used in these devices 
was perfected until the U.G.C. detector was submitted to and approved by the 
Bureau of Mines in November 1926 under approval 7026 


Although based on the same general principle; the Me S.A, cetector over~ 
comes two of the weaknesses of the U.C.C. detector — relatively short life of 
the filament and inability to ‘set the instrument to zero except in strictly 
fresh air — by considerable variation in electrical circuit and by enclosing 
the heated filament in the meter comoartment where it is exnosed to methane 
only during actual sampling. 


As tne filament in the M.S.A. detector is exposed to methane cnly during 
actual testing, its life is prolonged in inverse proportion to. the number of 
tests made and percentages of methane encountereds It can be set to zero anj- 
where in a mine by turning on the electric current and allowing the filament 
to burn out any methane in the small filament: compartment. The atmosphere in 
the compartment is then inert and approximates a condition of fresh air inso- 
far as- combustible gas and she consequent temperature of the filament are con- 
cerned; these two improvements (especially the. latter) are very important to 
the average user of this type of equipment. 


PRACZICAL USE OF MBTHAJS DETECTORS | 


At the request. of the Pennsylvania State Desartment of Mines tne United 
States Burcau of Mines in September 1932 began a series of tests to determine 
the methane content of air in the return airways of the mines in the anthra- 
cite region. Soon afterward it was decided to use the U.C.Ce indicating de~ 
tector for iumediate indications of ue percentage of methane preseut and to 
determine. its practicability. 


Raloh, Ge Je, A Portable Electrical Gas—Detectinz Device for Use with 
Miners! Lamps: Transe inste Mine Enge,. vole 48, 1914-15, ppe 79, 
306-309. 

4/ Ralpn, Ge Je, the Holmes-Ralph Gas-Detecting Portable Electric Lamp: Trasse 

.Inste Mine Enge, vol. 42, 1911, p. 201... 
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Figure 1.— Details of U.C.C. permissible methane-indicating detector. 
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Meter in “check” position 


Variable resistance 
Variable resistance 
1 ' Meter in “read” position 
Sensitivity-control 
rheostat 
Battery 


M.SA. DETECTOR CIRCUIT 


Figure 3.—Electric circuits of the U.C.C. and M.S.A. methane-indicating detectors. 
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Tne Tirst large company whose mines were sampled oy tne Bureau of Mines 
had equipvec its veutilation iispector with a U.C.Ce detector, which he cas 
ried durin: the sailing: of the airways of all their mines. The results ov- 
v2ined with this instrument, tne inmmediate determinations of methane perceni~ 
a2 ODsgined, anc. the onportumnisy for maicing an exnoustive study of the prac- 
vicability of tne instrument led the Bureau to »rrovide the writer with oie 
for use duvin,; tue rest of we sarmoliug. 


The results of analysis of sacmles collectedc by the Bureau of Mines and 


the reecincs of the U.CC. Me ubineei yy ienting detector are given in table le 


wa Sle 1. - Commarison of UeC.Ce-Detector Readings with Analyses 
by Haldane Metnod 


‘ 


Methane per 


Methane, ,ercent, by = 
24 hours, cubic feet 


Avalysis' Detector 


Ditference 


| 
{ 
| 
| 


| 
Main return | 0.12 j 0.08 0.07 312,000 
Do. | a ace 05 | 312,000 
Do. 20.3% ~@20 510% 880,000 
Doe eco. 4 020 ae 880,000 
Do. 029 0 , 0-01 1,250,000 
Do. | éS 540 Oe 1,250,000 
Dos 19 Pala | 08 253, 900 
Do. Co a ae 108 253,900 
Doe 27 3). a0 1 403 | 1,190,000 
Do. ! oor ! 525 i 08 1,190,000 
| | | 
Doe | 12 | 1S Oe 577,000 
Do. sis: % «16 | «00 00 577,000 
Do. 03 | 462 | 501 52,500 
Do. 02 | .02 200: 200 52,500 
Do. 23a ' .22 1 4 | 859,000 
Doe 28 j 632 1 604 859,000 
Do. 0359 | 05D 004 ! 852,000 
Do. seo: eas | 203 | 852,000 
Doe 62 ! 60 «02 2,700,000 
Do. 062 ! «60 02 | 2,700,000 
! | 
Do. 16 | 20 i604 480, C00 
Do. 5; 26620 ae: 480,000 
Doe aol. 4 028 rieys 1,485,000 
Do. 032 | 033 i 06 1,485,009 
Do. 115 | 410 | 205! 5£8,000 
Do. 1S. 4.0 , 005 | 598,000 
Do. 044 40 004] 2,675,000 
Do. 046 | »40 ! 006 | 2,675,000 
Do. 26! 421 : 505; 882,500 
Doe 2) a er 2) ! 203 | 882,500 
| | 
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TASiE 1. -~ Comparison of U.C.Ce-Devecior teudin:s ric Anal ses 


oy Haldane Mecvhnod (Continued) 


Methane, percent, by a Methane per 
Ane. isis DereoroF ___Disserence 24 hours, cubic feet 
\ oe 
Main Return 0.85 | 0.01 2,080,009 
Doe 685 | 203 | 2,080,000 
Do. 047 3 650 ' 9.03 | 1,979,000 
Do. 50 ' 50 - 200 =00" 1,979,000 
Doe | 61, 69 | 201 | 2,330,000 
Do. “60 : 60 | 400 600 | 2,330,009 
Do. 037 BD | 205 | 620,000 
Do. ssf. 5 -<32 | 002 | 620,000 
Do. 04 ! .05 ego 3 90,250 
Do. 04 | .05 | ee | 90,250 
Dosw 05 | 405 : 01 | 106,509 
Do. 0 NE | 095 | 003 | 106,500 
Do. 09 * ~~ 08 | 01 266,000 
Do. 08 | .08 | Exact | 266,000 
Doe 9% 1 1.05 : 012 ! 1,892,000 
Do. 83 | 1.05 . wee ! 1,892,000 
Do. 02 |; .00 ; 102 | 11,550 
Doe 02 | OV 002 | 11,550 
Doe | 24 | 135 - 212 3 258,000 
Do. - | 624 ! io5 Hl] : 258,000 - 
Returi from split .S4 ! 60 > wee ; 268,000 
Do. | oO woo 5 ! 268,009 
Doe 2205 BO 209 | 161,500 © 
Do» | 022 0BO t = 608 ! 161,500 
Do. | a 2s are) ! 159, 500 
Doe oe ee 260% | 159,500 © 
Doe ell j 409 ! eels 50,009 
Doe “7 400 ! 212 | 55,000 
Doe go0° 4 012 ! 08 | 59,200 
Doe 219 | mle - 59,300 
Do. 7? | 10 | a 109,800 
Do. ont 010 . Pala 109,800 
Do. 229 40) BS | 204 257,500 
Doe 027 1 RE : 002 | 257, 500 
Doe 35 BD ; 205 143,600 
Doe eo. 6 aco } 03 | 143,809 
Maint Return 21 i, 10) : oii 1,091,090 
Do. | ol. + 10 sil. 1,091,009 
Return frou split cond 030 ? Ol! 1,011, 0% 
Doe 037 | 032 ) “05 | 1,011,099 
| 
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ZABLE 1. — Cotmarison of U.0.C.—Detector Rendings with Analyses 
by Haldane > Method _ (Continued) 


Aa pereenes 


 Dype of saitple 


Return from epee 0.02 


DO0e el5 
Do. 15 
Do. 025 
Doe 04 
Do. LO 
Doe ell 
Doe eld 
Doe 013 
Main return ¢00 
Do. 200 
Dos 004 
Doe j 003 
Return from split 20.6 
Doe 15.4 
Do. L028 
Doe | 2-06 
Main return _ »30 
Doe ir 026 
Do. 208 
Doe. dk 
Do- ell 
Return from split 200 
Doe | »00 
Doe : 015 
Doe 012 
Do. «04 
Doe O00 
Doe 003 
Doe 00 
Do. e00 
Do e.., °03 
Doe 002 
Main return ele 
Doe «02 
Doe 014 
Doe ei 
Doe 032 
Doe 2 50 
Doe | 2°00 
3792 
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—|_pirzerence 2s 
0.10 lo. 0.08 
elo ries 
eld 
eal <. 04 | 
eol 003 
°05 0°05 
05 06 
015 002 
lS 02 
«00 Exact 
©90 Exact 
O00 203 
00 002 
Explosive mixture 
do | 
2-00 020d 
200 06 
°30 ‘Exact 
230 04 
015 .07 | 
«40 009 
015 004 
°02 002 
502 502 | 
020 «05 | 
sie ‘Exact | 
eld ell 
200 ‘Exact | 
05 02 | 
£05 605 
205 O05 : 
003 . 
°00 00 
° 10 lO 
Pula | 008 
030 16 
035 «20 
18 014 
019 ell 
°O2 02 | 
{ 
- 5 a 


by + - 


Methane ver 
hours, cubic feet 


3,295 
47,400 


Fe ee ee ee ee 


——— ee et ee ee 


wee se ee ee ee ee 


~— — ee ee ee ee 


493,000 
305, 000 


10,500 
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wAPLI 1. = Commarison of UC CeDetector Headings with Analyscs 


by Ep Meas etaod_Contimed) 


|Mechane, yerce:it, by - ~ Methane per 


ryoe of sample 1” Analysis! Detector ai Difference e | 24 i hours, cuvic feet 


! | + 
Main return | Osul | 0003 9,02 | 5,640 
Rewura from s-lit. 91 | 290 ! 0.91 Bees ~ 
Main return | 100) 3: 090 | Eract | olehaneenened - 
Doe | 202° 00 | 002 | 17,280 
Doe 004 | 1010) 004 17,280 
Doe eOl | 005 ! 004 7,040 
Toe : s00: * «00 | Exact |  meweenne 
Doe 000 0D do lee en ete, 
Doe | Ol | 1016) Ol 209 925 
Do. | 2 !' .00 | 00? 3 20,925 
| ; 
Doe | 402) « 809 | 907 | 47,300 
Doe | 04 600 | 04! 47,300 
Doe | 02 02 . Exact |! 13,750 
Dor | 002 002 : do |! 13,750 
Doe 001 200 | mone 3,940 
Doe | 001 200 : 001 | 3,940 
Doe | 008 = =e 10 02 45,500 
Doe 007 eld | 003 | 43, 500 
Keturn fron split eQ0 | seie) . Exact : one meen _ 
Doe | 000 —"n «90 co et ae ee 
| | 
Main return | 200 | e 10 ; eld | eee annem 
Doe | Lele | elO | eld eee ee ere 
Return from split 01? | 615 | Oe | 247,000 
Doe | 018 | 415 | 008 | 247,000 
Doe @O0 | 0°08 008 Mesa ees 
Doe | 000 | 008 | ©08 : <== =-- 
Doe PAS: Ppa) eOl 285, 000 
Doe | 229 | 028 7 01! 285,000 
Main return | Ol | 005 1 4 | 18,306 
Doe | 009 ets, | 005 | 18,300 
| | ) 
Return from sz slit oOl : me) f 09 | 19,100 
Doe : Ol | °10 | 408 | 19,100 
Main return | 000 | 200 ; Exact | meme mn women 
Do. | 000 | 60 do | women 
Doe | 02 ' 07 i 605 3 19,290 
Doe ! 02 408 403 | 19,290 
Doe : 003 j 005 OS | 33,000 
Doe 3 002 | 205 1 603 : 33,000 
Doe : -08 | 410 | 202 | 167,000 
Do. : 009 | = 10 ; Ol | 167,070 
| ' \ 
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TABLE 1. — Commarison of U.C.0.—Detector Readings with Analyses 


by Halaane Method 10d (Continued) 


|Methane, percent, by 


O° apa EE 


- wee 2 ee eorwe we 


Metnane per 


a 


6874 


= +i 


Tyne of sample I AS Detector “| Difference! 24 hours, cubic fect 


Main return | 003 
Do. 003 
Doe e000 
Doe | 003 
Doe | eOl 
Doe 1 002 

Face sample | 003 
Doe 004 

Return from split 00 
Doe | ~1018) 
| 
Doe ! ©O2 
Doe | 003 
Do. 04 
Doe 002 
Do. | 014 
Doe 14 
Doe . 014 
Doe ~16 
Doe 08 
Doe 008 

Main return 008 
Doe H »06 
Doe | 094 
Doe | ©OS 

Return from split 007 
Doe | 206 
Doe | e 56 
Do. | 007 
Doe | eb0 
Doe | edo 
Doe edt 
Doe 0 58 
Doe 045 
Doe 041 
Doe ell 
Doe el2 

Main return | 004 
Doe | 005 
Do. | 004 
Doe | “05 
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0-10 
e 10 - 
«05 
s0D 
CO 
eO0- 
02 
02 
OO 
009 


~10 
eld 
009 
O00 
009 
0/6) 
00 
OO 
ele) 
CO 


ele) 
00 
e O00 
«QO 
000 
«00 
200 
000 
049 
040 


240 
040 
000 
000 
210 
» 10 
e10 
e10 
QD 
000 


. 
ae ES ES AS OS OS TT TS A AES oe CS SS A eA GAA A cS NS — NE A ERE) SS SENG = SOPEED © EDN > ma 


+ a 
0-07 
007 
©05 

02 

Oe Oli 

~02! 

on 

e014, 

Exact | 

GO « 

208 : 

207 7 

203) 

014 

014 

014 

016. 

208. 

08; 

08 

006 

0 4, 

205 

207 

206 

006 

207 

205 , 

205 ; 

i 

£03 | 

202 : 

605 

209 | 

oO]! 

00d 

006 : 

07 | 

004 

005 


43,800 


one ewe ot ow Oo 


One wr we oe ow os oo oe 


On ee re oe Oe ges on OD 


1,615 
1,615 
9,370 
9,370 
51,100 
51,100 


185,000 
185,000 


31,600 
31, 600 


111,700 


111,700 


61,500 
61,500 
41,000 
41,000 
105,500 
105, 500 
26,400 
26,400 


157,200 
157,200 
114,200 
114,200 
48,700 
48,700 
32, 400 
32,400 
59, 900 
59,900 
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by Haldane Metnod (Continued) 


hiethane, percent, by ~| Methane per 
—talysis Detector _Difference |24 hours, cubic feet 


Q + os | 
Return from split 0.04 | 0.05 


1 


iyoe of samole 


| 
i 0.01 4,960 
Dos 205 605 ! Exact 4,960 
Do. - 04 200 | 0.04 | 20,500 
Do. | 004 200 | 204 20,500 
Doe ell «lO Ol 84,400 
Do. | S16; 4 ete | Exact | 84,400 
Doe ° 12. » 10 ey 279,800 
Doe 12.5 210 02 | 279,800 
Do. 604 00 04) 65, 600 
Doe 004 | 200 004 | 65,600 
} 
Do. 08 10 : 002 | 84,000 | 
Doe 009 ~e@lO | Ol | 112,200 
Doe 008 e LO i 002 26, 780 
Do. 206 - 210 | 04 26,780 
Do. .06.| 400 | 506% 19,500 
Do. 205. 00 | 205 | 19,500 
Doe 508 200 | | 203 | 14,450 
Do. 502”: 200 } 202 7 14,450 . 
Doe eke ©O00 | ell | 32,900 . 
Doe e lO. ©O00 e LO Sz% 990. 
‘ | 
Do. “02 210 608 | 3,280. 
Do. 204. .10 1 06 30,280 
Doe 003 005 | 202 Boy 190 : 
Dos 207 20 1 08 25,600 
Do, sor | = =-200 : 207 | 33,200 
Doe 209 00 " OS | 35,200 
Doe 02 <9 | ',08 : - 10,450 
Do. | 203 °10 ee | 10,450 
Do. | O02 £00 bo 02 | 5,260 
Doe 02 PLOl@) | 02 | 5,260 
| 
Do. 00 015 ! “e25 : 4 3,345 
Dos 201 015 («14 | 3,345 
Doe 03 10 Is aoe 7 | 8,680 
Doe 202 210 | 208 8,680 
Do e e O7 , e 10 | 003 48 9 100 
Do. 10 210 Rxact 48,100 
Doe 014 el9 04 140, 800 
Doe 015 219 05 ) 140,800 
Doe 216 025 | 209 ) 121,000 
Doe ol? PAS) | 008 121,000 
| | 
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GABLE Le ~ Comparison of Us0.Ce-Detector Readings with Analyses 


by Haldane Method (Conzinued) 


~~ Methane per 
4 hours, cubic feet 


Return from split 0406 44,000 
Doe . 094 44, COO 
Main return 04 31,700 
Do. 204 31,700 
Return from split el? 42, 800 
Doe ¢ OP elO eOl 42,800 
Doe 003 P1010 © 203 | 11,000 
Doe 003 -10/6) 003 11,000 
Do. | 0035 000 — 003 D>» 920 
Doe 003 | 200 203 5,920 
Doe | 002 ru016) eO2 23,600 
Dos Ol 200 201 23, 600 
Do. elo el) 005 159, 000 
Doe 016 210 206 159, 000 
Doe e O00 000 Exact a i al mse a 
Doe e00 -1018) dow | = ee wmHnma= 
Doe 003 000 603 5,200 
Doe eOl eO0 eOl 5,200 
Doe : 18 ele 004 164,000 
Doe | 16 rere 206 164,000 
Doe | +04 200 204 31,600 
Doe | PLO 00 PLO}: 31,600 
Doe : » 05 000 205 118,000 
Doe 007 00 007 118,000 
Doe 200 200 Exact 4,200 
Doe Ol 000 Ol 4,300 
Doe 003 005 007 1, 660 
Doe | .02 205 203 1,660 
Doe 003 e00 7 003 14, 950 
Doe POls) 000. eO05 14, 950 
Main return | 005 010 “lerom 54,290 
Doe | 004 e lO 006 . 54,250 
Doe 251 35 Pai: 218,000 
Doe ¢ 50 030 eld 218,000 
Doe e lS 005 008 129 ’ OOO 
Doe elo 005 007 120,000 
Do. 224 | 425. ‘61 270,000 
Doe 26 e290 eOl 270,000 
Doe | 018 020 | 002 400, 000 
Doe | 219 220 * ou 400,090 
| : : 
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TAPLE 1. ~ Comparison of U.C.C.-Detector Readings with Anelyses 


by Haldane Method (Continued) 


' Methane per 
Difference! 24 hours, cubic feet 


Type of sample 


+ - 

«ain return 0.06 0.10 0,04 99,00 
Do. | 0909 o10 02. 99,500 
Do. a5 61 B90 05 697,0C0 
Do. : 25 «| | 30 .05 * 697,000 
Do. se! (25 ag 143,000 
Do. vie oLO 013 143,000 
DOs | 41 230 09 685 , G00 
DO. 022 220 0.02 400 ,OCO 
Do. see 20 Oe 400,000 
Dos | 205 ak Pie) | 43,300 
Do. ~10 e15 O05 121,000 
Do, 003 205 s0e 24,900 

Return from split O00 00 Exact {| ° eeeerer= 
Do. 200 00 Go. | 9 eeeeeea- 

Mein return rea) 00 «16 423,000 
Blom o1l5 sO0 015 396,000 

Face sample 0035 ° 00 203 44,500 
Do. 03 * 300 005 44,500 

Return from split 00 - 00 Exact |! = — esaeenas 
Do. 00 00 dos | = = -meeeen- 
Do. 003 a0 07 2,130 
Do. 205 eit0 205 2,130 
Do, @O7 e10 003 2,290 
Do. 408 “10 02 2,290 
Do. «06 e135 07 5,220 
Do. | 006 eld 207 Dy aco 
Do. ~10 «LO Exact 4,980 
Do. » LO «LO do. 4,980 

Main return 06 220 0 L4 67,500 
Do. pols) Ae eS 67,000 
Do. 2 56 glo eo 687, COO 
Do. Pees) eS «£0 687 ,000 

Return from split «20 20 Exect 44,200 
Do. se o@e0 do. 34,200 
Do. 14 ara) e058: + 14,700 
Do. 13 520 07? 14,700 

Main return gO7 20 ld 91,100 
DOs 508 20 gle 91,100 
Do. eld eld Exact 169, 900 
Do. 015 ‘ko do. 169,900 

0782 = 10 < 
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aABLE 1. ~ Comparison of UeC.Ce-Detector Readings with Analyses 
by Haldane Method (Concluded) 


» percent, vy ~| 
nalys etector Difference _ 
| + we 


Return from split 0.06 O,15 


Methane per 
4 hours, cubic feet 


1,985 
Doe ©06 rms) Ly 985 
DOe e041 PTS) 49,800 
Do e | 40 sod 49, 800 
Doe 230 e000 372,000 
Doe - 030 030 278,500 
Doe 037 030 278,500 
Doe | 003 CO 7,080 
Main return 020 e1l5 123,500 : 
Doe ° 76 4) 589,000 
Do e ell «10 475, O00 
Doe e015 | eld 475,000 
Do. 008 005 ~135,000 
Do. elO | 005 135,000 
Do. elD : © LO 256, 500 
Doe eol elO | 236, 500 
Number of comparisonss « 6 ee se ee ew we eee wt tt wg BBL 
Number of highneréadings (1) +. 2%. 0. 6 ae od Swe we TBR 
itumber of low readings (~) « « «ee ee eo ew we we we ow ew ow eo «6152 ° 
umber Of exact Teadined:.«. <<: .6 6:0 3 w 0-8 woe ee Dae wR SOS 


Average variation in high readings « « »« « « « « © «© © © © © 06065 
Average variation in low readingSse « « « «6 « « «© «© © « « « « 2053 
Average variation in all readings, disregarding sigsnse « « - O51 


Maximum percentage methane (by analysis) « «+ « « «e+ « Bead 
Average vercentaze methane (by analysis) «6 « + +6 « «ee « « 015 


L e 7 
= Does not include two samples above the range of the detectore 


In January 19335 the wriver was provided with an MeS.eA. detector which 
was used in sampling return airways of 79 mines; results of these tests are 
compared witn laboratory analyses in table 2. 
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PA3LE 2. ~ Comparison of M.S.A—Detector Readings with Analyses 
by Haldane Method 


pe |Metaane, mercent, by =, | Methane ser 
type of sample _ 7 pisiyetsl DELsBtor —+ Difference | 24 hours cubic feet 
ee + = 
Return from s split, Oc 20 | 0618 , 0.05 . 34,200 
Doe | 47 1 635 | 512: 97,200 _ 
Main return 02 ' 1.10 | 014 | 2,564,640 
Doe | 1.25 }1.10 ! 115 | 2,564,640 
Doe | 25 | 86 O01. 193,000 
Do. ent ary bo 608 | 193,900 
Return fron split sim 7) 215 | ol | 15,250 
Doe 1.50 |1.20 "430 | > 1,510,000 
Main return’ sod " 005 | eOl (23,300 
DO 202 : 005 {| 03 25,300 
| 
Return from split 201 | 002 0Ol 720 
Doe eOl 002 | eOl 720 
Main revurn) | eOl °00 3 Ol 6,912 
Doe Ol | 00 Ol 6,912 
Do. 202 | +06 | 004 16,900 
Doe 200 - ) 06 006 16, 900 
Do. 502: 3-800 | 02 2,000 
Doe { 201 =| .00 01 | | 1,000 
Do ° 000 | 200 | e005 rr rr rr 
Doe on eer 100m | 005 - _ 005 | ete esse sores 
Return fron split 200 007 007 aaeneieteneane 
Doe ar 100m | 007 | OF ee =: 
Doe 206 arene) 004 5, 190° 
Doe 06 | «LO O04 5, 190 
Doe a 044 e V0 206 31,500 
Doe ‘| ¢47 j 200 eOe 31,900 
Main return "04° } rel) Ol 131,000 
Doe: 004 005 eOl ESL, elele: 
Return from split 016 058 012 266,112 
Doe el? 028 | ell 266,112 
Main return . 40 | 08 002 1,040,000 
Doe 040 008 002 1,040,000 
Doe gO | 0D? 003 1,181,000 
Doe 052 002 Exact 1,181,000 
Doe °06 «10 004 102, 500 
Doe 004 e LO 006 102,500 
Doe Piele) Piers, 005 tema ee we 
Doe PL Ole) : Pie}s) eQ5 Sa eee 
Doe 007 0? Exact O25, 800 
Doe 006 | 007 Ol 223,800 
| | 
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TABLE 2. — Comparison of M.S.A.—Detector Readings with Analyses 
By Haldane Method (Continued) 


Methane, ; percent, by =| | Methane per 
3 Analysis Detector ~ ci Difference 124 hours, cubic feet _ 
| 7 5 “4 
Main return 0.42 #!0.39 0.03! 1,149,630 
Doe 240 039 Ol 1,149,630 
Doe 40 «| 447 0.07 1,035,000 
Doe 4) | 044 203 | 1,035,000 
Do. 35 | 634 | £01 692,000 
Doe 036 | 034 : 02 692 , 000 , 
Doe 627 226 01 796,000 
Do. a5! | 426 201 ; 796,000 
Doe 004 | * 605 ~Ol 61,200 
Doe 002 , °03 61,200 
‘ 
Do. 201 | *.00 : Ol 2,810 
Do. 000 | 200 . EXACE | ete tee 
Doe 200 ; ae OD fF aterm ee, 
Doe eO0 “eQe 202 , See 
Doe ©02 “200 °O2 33,840 
Doe eO0 00 Exact fe -——— 
Do. 202 02 | do. 4,960 
Doe £00 202 02 aiuto 
Do. 002 °©05 003 27,500 
Doe °02 005 | 003 27,500 
Doe 058 » 60 ece 188,500 
Doe | od7 60 023 4 188 ,500 
Return from split 665 "25 . 015 85,000 
.° ies .68 50 .18 85,000 
Doe «64 945 019 87,500 
Doe os 63 “45 . 18 87,500 
Nos .02 204 202 , | 1,094 © 
Doe c= 02 004 °O02 1,094 
Dow 002 005 003 ; o42 
Doe °02 ~05 ~03 542 
Do. ©O2 005 003 1,345 
Doe 002 °05 °03 1,345 
Doe 003 002 °O 984 
Do. 02 02 Exact — 984 
Do. 602 05 £03 1,820 
Doe ©02 PL O}s) 203 1,820 
Main return 17 18 eOl 60 ,O00 
a | 418 .18 Exact | 60,000 
Return from split!  ..02 205 003 34,900 
Doe 003 °05 °02 34, 900 
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GaBLE 2. — Comparison of M. SsAe-Detector | Readinzs with Analyses 
By Haldane Method Gontinusd), 


ep ee 


—_ [ilethane, percent, by _ | Methane per 
Type of sarmle | 
ss - 


Return fron me 0.01 29,900 
Doe | Ol 29,900 
Doe 1 0.0 2,040 
Doe Exact |  weereen- 

Main return 00 5,600 
Doe | 0 5,600 
DOe ey 4,100 
Doe | 004 4,100 
Doe a 003 7 5260 
Doe «O04 7060 
Do. | 207 3,840 
Do. | 207 3,840 
Doe | : ; OL 4,457 
Doe | Exact 4,457 
Doe Be AR 
Doe | ere ee ne 
Doe , =p OO— Oe em ene 
Doe | 205 Braye a ee ee ee 
Doe | ! 0D [eee eeH-- 

Return from split 000 | 08 008 fd tena ne 
Do. 200 «| 208 i: nn ee 
Doe 00 | : Ole 005 (J eee 
Doe 200 | . e05 005 fof een ae= 
Doe e 19 | mre) Ol 148 ,853 
Doe 18 | eld 87,091 

Main return | = .09 | 205 96,941 
Do. | 13° 3 B05 96,941 

Return from split 55 ' 40 | (618 9 aneee--= 

Doe 257 | FY re ne: (nee ee 
Main return | 004 | «10 «C6 8,864 
Doe 002 «10 08 8,864 

Return from split 019 014 18,147 
Doe 04 09 005 7 S04 
Doe 210 elo 02 5,766 
Doe 202 | «lO ; °08 J -¢: 9a ce 

Main return 005 20D Exact 95,644 
Doe 005 005 95, 644 
Doe ell ~ lO 181,500 
Doe | ele e 10 181 9 500 
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TABLE 2. — Comparison of MeSeAe-Detector Readings Ban ABATE 
By Haldane Method \d_(Continuéd) 


Methane, percent, by — Methane per 


Analysis De Detector na Difference 2 hours, cubic feet 
> we a ~ 


Type of sample 
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Return from split | 0.09 0.08 0.01 | 125,823 
Do. 209 £08 -01 | 135,823 
Doe «09 14 0205 eaten 
Do. 19 225 | 06 | 70,225 
Doe el2 007 ‘ ~05 4,095 
Doe eld °07 06 4,095 

Main return 04 - 007 03 143 , 586 
Doe 004 : py? 203 143,586 

Return from split 005 | 04 Ol 12,549 
Do. | 013 jo 203 | 24,124 
Doe e05 | 05 Exact 16,236 
Do e 003 | - e00 003 ——--—-- 
Doe 206 | 0d °Ol 5,654 
Doe °O2 | O00 002 2,677 

Main return | P19)6) 200 Exact °- me ee 
Do ° + OO ‘e@ 00 do e Seta atew asec” 

Return from split 200 | - e00 doe - aaa 
Doe eO00 * 200 GO | eee neea= 
Doe ©00 - 200 GOe © | treet aemees 
Doe e090 e00 doe | mere sea 

Main return °00 Palak COL ft 
Doe 200 | eOl eOl . aa re ae iat 
Doe eOl : «OL - Exact 9,800 
Do ’ 200 | eOl eOl sine hci ae act Hal 
Do. 202 | 200 .02 16,390 
Doe °02 * 200 °O2 16,390 

Return from split 05 00 205 19,500 

Doe «05 eO00 . 05 19 ? 500 

Main return °05 ! =e O00 005 12,000 
Doe 203 | £40 03 10,790 
Doe 203 «00 003 26 » 000 
Doe 003 » 200 203) 26,000 
Doe 002 ©O0 02 e160 
Doe 002 «00 -O2 2,160 
Doe 00 00 Exact : —-------. 
Doe e000 200 doe | Sa es 

Return from split 200 ¢00 aos. { + |$\Semeee — 
Doe °O0 200 dOe | meeeee=- 
Doe 200 eO00 Goo | eee reH-- 
Doe e00 O00 doe Sa ana 
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LASLS ee = | Conoarison « of ce Ae—Detector Readings y with Ana Analyses 


By Haldane Metnod (Continued) 


SES ED SA a SO ree a ED ap ae we 


2 -Metanng, percent, by - | Methane per 
Type of sauple | Analysis: Detector 


len. , Tes _paftenence 24 hours, cubic feet 
: | ei 
Main return | 0.02 , 0205 | O403 | 8,294 
Doe | OL | 205 | 004 | 8,294 
Return fro: svlit ee) | «00 Exacs ' a 
Dov 001 =| 200 | 0.01: wonnden- 
Doe. eOl | 002 | eOl | 318 
Doe. eOl | °O2 eOl ; | 318 
Doe. 207 | mrs | 201 | 4,977 
Doe 05 : 208 | Pek ! 4,977 
Main return 200 | 603 203 | sate nem 
Do. s00° | 203 i goss | Beadeets 
| 
° | ' 
Face sample 16 | .19 | 003 — | Pome ee ee 
Doe. ol4 a 0 or 
Main return «O06 els | 201! 21,200 
“Doe - 06 eOS Ql! ol 200 
Doe an ho | 007 | 13, 450 
Doe 208 65 | 007 | 13,490 
Face sample _ 50 02 : CL ff rem -— 
~ Doe 002 °O5 0035 ne ee nd ae we we 
Main return 4 608 202 | a “OL 56 5400 
Doe 01 202 .  wOL. : 56 409 
: : I 
a 
Face sanmle 200 ” °00 : Exact | 0 steeeeene 
Doe 200 ©00 ' C06 | Cee ee mee mn 
Dow 08 | 608 | a 
Doe . | 04 «OO , ) 004: em tee 
Wein eetuen 01 .04 | 603° | 1;680 
Doe 2O1 .04 mek ! 1,680 
Doe 002 003 | OL | 4,860 
Doe 201 2023 | 002 | 4,860 
Face. sample | 00 202 | 202 Bee cais 
Return from split . 090 003 : 003 | —--H- 
Doe : 002 003 | 001 | 3, 190 
Main return 002 002 Exact | 4,300 
Do. 02 02 | doe : 4,300 
Doe 600 204 | 7 ne er oer: 
Doe : 000 004 | 004 ee a ee ee 
Return from split | 00 002 | °02 aH 
Doe 200 ©02 | 0 )o ns ere 
Doe 002 003 | eOl : 162 
Doe eOl 003 | 02 162 
| 
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Tacs : Os ine , - Compa 
Se ry stor Readi hay ; 
By  Haléane ne Method 4 (Continued) dings with Analyses 


ouane. mercent, by ome 


Metnane per 


Type of sar. — 
sample __,__ analysis Detector _| Difference,  PA& } oe 
Sets | .r& hours, cusic fees 
meturn from snlit | 0.29 oo 
Dex « 1 en 2 ‘O<scO aa: 5 
ms a ec | | ceo 
a : PS ale ! O2 oe ! 2802 000 
Do, ; ad ' @go | “OD | Si etcle 
Do. 005 00D } a t | 96 400 
Do. eae ee, ee 
Oe | 16 | 7 |. 7,800 
DOe { | 01d : Ol : 
D e10 el LS , 05 ; ce 78 200 
O» 205 1° | 78,200 
Do. | 006 ; 01 : 3. 
008 - 006 01 26 4500 
a 26,300 
Face sample | 612 : 45 ! | | 
Do. a are | 01 a 
‘Main return ee | ee / 002 ‘ eas 
s : e* $ : ' = 
Do. ; eee ee : ae 
Do. e18 = *' 220 O2 oe . 697,900 
e ; eV ee, (= 
Return from split | ez ae ! 005 : perce 
Do « e oe oll / 008 ; 2 Peete 
Do | oe _ oll ; 006 el 
Doe 2 lO ; 4 | 004 29,900 
| elO » 14 | 04 i 82 4590 
Main retur oe : peace 
ain return 060 Fok 
| 405 | —_ | cee 
Do : e lO O5 { 9 
: | 606 kd | “09 ) lied aa 
a: , oe eto | .09 | ee 
: ° | 60% . 04 | a ! 172,900 
Oe ' 04 { ' 85 700 
Do 004 ‘Exact / 
ee | 402 | 20 ; eee aati 
7 e Ol 19 1,800 
He y. * te ! e 
oo from solit | Ol * 05 : ' 51,890 
. | eOl 605 O4 f 650 
! = 550 
‘ / OL + .06 _— | 
. ae oA ) 
“ | s0l | +06 : "08 ! oie 
Do, | Ol : ell | 10 ; 1,495 
° 002 | 1 1,535 
Doe | = ell { 209 | . 
Do ee |. Beach | 
. e | 0S i 933 l do | 381 9000 
oes i 405; 608 | oF ashok sete 
03 | 605 on * sel ee 
Dos _  & | Oe | 28,4 
Nos 00D | sis 210 l 9 00 
004 P edo i os. 4 6,500 
oree , 4 
= 17 ~ 
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TABLB 2. ~ Comparison of MeS.A.—Detector Readings with Analyses 
By Haldane Method (Contimmed) 


Methane, percent, by =| Methane per 
Type of sample ~hre.lysistTotector~ |} Difference | 24 i 
| + 


| ~ 
Main return 0.03 0.03 | Exact 45,410 
Return from split 205 602 | 0.03 37,400 
Do. 2°06 °02 O04! ; 37,400 
Main return ell ©04 | 07 238 ,O00 
Doe me 004 | 208 238 , O00 
Doe Ol «00 | eOl! . 17,500 
Doe eOl e00 eOl} . 17,500 
Return from split 200 Ol | 0.01 veces an 
Do. -01 OL | Exact | 173 
Doe Ol 005 A04 tae ee =—oe. 
Doe 202 °05 003 | eee ae 
Do. 202 Ol 001 168 
Doe eO1 eOl Exact 168 
Doe e06 006 GOe 13,793 
Doe 006 06 | doe 139793 
Main return 2Ol1 °02 eOl 3,970 
Do. 403 02 | | 20 3,970 
Do. 202 205 | 03 8, 846 
Do. 03 08 i~ . $02 8,840 
Return from split 1.51 1.35 ol 26,200 
Doe 1-52 1ledod el 26,200 
| 
Doe e05 «LO | e05 a ach a a == 
Doe »O5 e lO 005 Nemo ena asemes 
Doe 05 | 10 205 5,310 
Doe 605 e 10 005 5,310 
Doe 003 $10 007 1,290 
Doe 002 10 | »08 1,290 
Main return 003 P8190) 0 62 » 400 
Doe 003 ©O0 10) 62,400 
Doe e002 6) s) 203 35 5 700 
Doe 05 205 | Exact , 35, 700 
Doe 004 05 | 0O1 72 4400 
Doe 04 05 | =. O1 72,400 
Do 7 02 » LO e008 28 , 800 
Do + . O02 e lO 08 28 9 800 
Doe 205 015 ° 10 110,500 
Doe ° 206 °1l5 eO9 110,500 
Doe ' e002 eld 08 36,000 
Doe | 035 10 007 36,000 
Return from split 013 ° 10 O8- w----- — 
Do e * 12 e 10 0Us4 a ee 
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Return from split 


Doe 


Main return 


Doe 
Doe 
Doe 
Doe 
Doe 
Doe 
Doe 


Do. 
Doe 
Doe 
Doe 
Do . 
Doe 
Return 
Do. 


Main return 


Doe 
Doe 


Do. 
Do. 
Do. 
Repeat 
Doe 


Main return 


Doe 
Doe 
Doe 


Doe 
Doe 
Return 
Doe 
Doe 
Doe 
Do. 
Doe 
Doe 
Doe 
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TABLE 2. ~ Comparison of MeS-Ae—Detector Readings with Analyses 
Haldane Method (Continue 


B 


from split 


sample 


from split 


Digitized by Google 


Metlane, percent, by ~ 
Type of sample _ Analysts|[Detector _ 


ifference 


— ore Ow oe ee ee 


115,200 
115,200 
394,000 
394,000 

44,500 


ee ed 


oe ewe ee er ee ee 


40,500 
47,300 


91,200 
91,200 
6,550 
6,550 


Original from 


Methane per 
24 hours, cubic feet 
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TABLE 2. — Comparison of MeS.A.—Detector Readings with Analyses 
| By iealeane Method Continued) 


ethane, perceat, by a | Methane per 
aype of sample | Analysis Detécvuer ms }_nitteroee [as hours, cubic fect 
| , 
Return frou split|{ 0.04 ‘O60 90 : 0.04; 9,266 
Mein return | or ' 16 ell 903,753 
Doe | soa 16 i 08 903,753 
Do. | s05° i Oe | 201 2,923 
Doe | 003° i wO2 | 003; 2,923 
Do. | oor. dso | 0:01 i 4,246 
Doe | 001 . 0A | Exact = |- 4,246 
Doe | °00 mee | Oe fee ena 
Doe | 209 | 90 | Coe | ~-~--- —_ 
fo 
Do. | 04 | 200 ! £04; « 17,110 
Doe | 004 i; «00 | 004: 17,110 
Return fro ee | 03° | 404 ; oO | 30,142 
Nos | 04} 04 | Exact | 309142 
Do. s02- © 2 40D ' 408 | 2,442 
Doe 502 | 905 : 603 | 2,442 
Doe 0&0 | 80 ; Axact | 2), 7'78 
Do. | 78 | 0&0 OZ | 22,778 
iain return 004 - 00 | 0 OF, 12,530 
DOe 002 e 0 | r 02 12 9 530 
. | ) a 
Doe 600 | 209 , Exact | we rowers nae 
Do. 209 l. #00 ! Oe | pees cesta 
Do. 003 | 603 : doe |. 36,450 
Doe 607 | 003 ! Ol. . 36,450 
Return from evnlit 202 , 205 003 17,040 
Doe 02° = | 08 | 008 | | 12502 
Doe Ol | gO5 04 25407 
Doe 099 | «OR | 005 | | 2,407 
Main return 200 1.00 © ! Exact | 0-0 eeeeeeae 
Do e PCIe) | «00 ; COe { - Monet en tees 
| | 
Doe PLOle) e000 : COe - OO ne me Oe we we mon 
Doe 2O1 | 290 | 20 , 1,260 
Return from split 000° + 203 | 203 a ~ 
Doe 200 ' 08 | 203 (0 eee 
Do. 00 | 02 I 602 (enn 
Doe “oo? 1. #08 -  40Re ‘ eeeeee 
Main return 00 | 205 | 603 .. il cometntatatane 
Doe eO1 | 09S | 002 ' OP me oe ew eee wn on oe 
Return froa split «00 reels Exact + tte eee nee 
Dot 00 ~=—S «00 | do. i ieee 
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TABLE 2. ~ Comparison of M.S.A.—Detector Readings with Analyses 
By Haldane Method (Concluded) 


ee, re eee + Methane per 
~i_ Difference | 24 hours, cubic feet __ 
i £8 


' 

Return fro.a solit i Exact | --~----- 
Dos 200 | doe | cee See een 
Doe «00 Coe | me 
Do. +00 | dee | eee 

Main return | 500 Abe <-  eeeeses 
Doe | 0 OO doe i otetatatattate 

Numoer of commarisons eo 6e« ff © © © © © © ¢ © © © © © © Oo wo @ @ 364 

umber of high readiugs (+) 0 2 2 1s ee ee ewe ew seo 194 

Number of low réadines: (=) «. 6. -4)6: whee Sei ee Hew a ce 98 

Number of exact readings « » « « © © « © © © © ew we we ww fe 


Average variation in high readin se »- 6 « 6 « © «© © © © © © ©) 00038 
Average variation in low readings 0 « « « «© «© » © © © © © © 0045 
Average variation i: all readiiuss, disresirding signs e« « « « 0032 


e 
~ 
e 
9) 
ae] 


Maximum percentage methane (by analysis)» « ..... 
Average percentage methane (by analysis)...» «+ 2» « «ee 0096 


Every reasonable effort was made to follow the instructions of the manu- 
facturers.in caring for tue instruments, including charging and caring for 
the batteries, except that whenever tue o:rrortunity presentec itself both in- 
struments vere demonstratec to mine officials by gasoline fumes or acetylene 
gas when no methane was available for the wurvosee 


Some of the important practical aswects of the results obtained, life of 
the parts, and reactions of the user are given in tadle 3 for comparisons: 
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TABLE 3. — Comoarison of U.CCe. aid if,SA- methane detectors 


=e aie 


Bare AE > oe EE ae 


| 


___ UeCeS- Detector | MeS-Ae Detector _ 
Weight and distribution .104 pounds; well distrivutedy 16+ »ounds; poorly 
| : - ! | distributed. 
Maximun weight of any one part | 62 pouncs; battery. .104 pounds; meter 
. o< CASE. 
Accuracy in practice, * | 7 
average variation. 10205 10.032 
Practicability for mine use Goode Goode 
Life of filaments \Relatively shorte- |Relatively long. 
Light from attached eap lamp IPoore Goode’ 
Life of battery per charge - | 
in practice | '5 nourse :5 hourse 
Difficulties-with batteries hort life; requires | Corrosion in 
Ae Be strict care. 1 "KX" modele 
Difficulvies-with otner parts |Nonee - - | Blocking of ori- 
oe - oe ; | _ ne fices in air 
. circuite 


f , 
. e . . . ’ . ; | 
EEE ER EE ee SP  —EeNS —AeEe e oie eee =—— ~ heey eee ieee ere = 
ry ° ~ . e . é ’ ) 


DIFFICULTIES MICQUNTERED AND HOW CORRECTED © 


The numerous difficulties that may be encountered througn failure to fo-- 
low the manufacturers instructions for use and care of the detectors are not 
discussec Decause it is assumed that these instructions will de followed as 
carefull; bi osner users of detectors as they were in these tests. 


The work presenta afer difficulties that undouvtedly caused the readings 
to vary more than they snould have; 


MeSeAe detector: 
le Corrosion of terminals and leadse 
Qe Blocking of orifices. 
Se Pacing of glass wool in drier tube. 
4- Oxidation of rheostat and swvitciese 
UCC. detector: 
le Foor illumination from can lerpe 
2e Inability to check zero set‘ini in different mines. 
Se Relatively short life of filaments. 


These difficulties are overcome raadily when the user recognizes them out 
at first may cause errors in readiig;s that will affect the results. 
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MeSeA- Detector 


1. It was found that the Model "K" Edison cap-lamp batteries used with 
the devector and with tne cap lamps only corrode to a greater extent than the 
older-type Edison batveries. This difficulty was overcome by thorougnly 
Cleaning tne cells, container, and ruboer sacks and apolying a coat of licuid 
rubber cement to the tops of tne cells and around the edges of the rubber 
SACS . 


2e Blocking of any of the orifices or any otner part of the air~sampling 
circuit may cause a wide variation in metnane indication; in practice this did 
not occur frequently. The difficulty is apparent when the meter shows an indi~ 
cation of methane in strictly fresh air. ‘the air-flow sample is closely. con 
trolled by small orifices at the intake and exhaust ends of the sampling cire 
cuit, both of which must be clean, but care must be taken not to enlarge the 
openings in cleaning them. | | 


Se Blocking occurs generally at the bottom of the drier. tube where the 
&lass wool packs too tightly on the screen, or calcium chloride dust cakes on 
the screen; this can be remedied by removing the glass wool occasionally, 
fluffing it out, and making sure tnat the screen is clean and the calcium 
chloride is in good conditiane 


4. An oxide coating on rheostat and switch contacts affects the flow of 
electric current through the circuit materially. ‘This difficulty is exver~ 
ienced only when the instrument has been idle for several days; it can be 
overcome readily by operating tue switches and rheostats back and forth 
several times to-polish tneir surfacese 


U.GeCe Detector 


de The poor illumination from the UeC.Ce cap-lamp attacnment is inherent 
in the design and vrobably can be overcome only by carrying an additional 
permissible cap lamp or a permissible flasnlight. 


ee The inability to check zero readings in the mines visited is also 
inherent in the desigm of the equipment. trictly fresh air, or at least 
air absolutely free from combustible gas, must be available if accurate 
readings are to be obtained witn this apparatus; if this condition is lack~ 
ing close ayproximations may be made provided the percentage of methane in 
certain airways is known and is used as a standard for setting the instrumente 
In the saimpling described in this report neither of these conditions pre 
vailed at times, and some of the results therefore varied rather widelye 


3e The life of the filament depends chiefly on the length of time it is 
used per day and the  »ercentage of methane encountered. As the filament is 
subjected constantly to increased temoerature during travel in. return airways 
containing methane it is advisable wien vnossible to shut off the detector 
after taking a resding, provided a check location can be found for setting 
the instrument for the next reading. Spare filaments should be carried dur~ 
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ing inspection trips unaerground; they can ve ¢hanged readily, but a new 
zerc setting must be made after a change of filamentse 


CONCLUSION 


The high degree of accuracy of tnese permissible methane~indicating 
detectors, shown in tables 1 and 2 by comparison of analyzed samples with 
detector readings, and the fact that the indications are immediate and at 
the location of sampling are distingt advantages to mine officials and mine 
inspectorse 


Every coal mine known to give off explosive gas should be provided with 
at least one of these detectors to aid the officials in planning for control 
of ventilation and checking firebosses* and mine~foremen's reports of gas, 
thus preventing hazardous gas conditions in the mine. Certainly every mine 
inspector should have one or both of these instruments and should use it 
enough to become familiar with ite ‘These devices afford the mining man an 
opportunity to approximate closely the metnane content of any part of the 
mine atmosphere and for practical purposes give data as to expiosive gas 
approximating the value of the information obtained by chemical analysise 
However neither of these devices gives information as to oxygen or carbon 
dioxide content and in this respect both are inferior to the flame safety 


lampe | 


3782 = 24 > 


Google 


